ORIGINAL ARTICLE
malformation. It revealed a tangle of small, thin and tortuous P4-branches of the right posterior cerebral artery in the region of the grey matter heterotopia seen on the MRI (Figure 2 -a,b,c). There was no evidence of a feeding artery, early draining vein or any venous anomaly. In the absence of a vascular malformation or arteriovenous shunt these findings were considered as suggestive of an arterial dysplasia.
On further interrogation, she revealed a history of recurrent severe daily headache until the age of 13, after which her headaches became mild with a frequency of once a month. The headache was classified as a migraine without aura. She had been taking oral contraceptive pills for a few years. Physical and neurological examinations-including visual field test conducted afterwards were normal. Symptomatic treatment for headache was recommended. Treatment of the imaging findings was not considered. The patient was kept on clinical routine follow-up with a neurologist.
DISCUSSION
During the second month of gestation, neurons start migrating from the germinal matrix radially and tangentially to their final destination in the cortex. Neurons utilize the glial radial fibers and the space that surrounds the venules for migration. The major neuronal migration takes place between 8 and 16 weeks.
Smaller waves of migration continue up to 25 weeks. Any insult to the brain during this period can cause a disorder of neuronal migration. The migrational anomalies have been classified based on which step the cortical development was likely first disturbed. Gray matter heterotopias are supposed to be due to abnormal arrest of radial migration of neurons 4 . Abnormal or prominent venous drainage has been described in association with cortical dysplasia 2 . The plausible explanation for this is that an abnormal venous drainage from the growing cortex may result in cortical rearrangements that eventually arrest hemispheric development 2 .
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Figure 1: MRI head. (a) T2-weighted axial images showing a tangle of vessels over the medial aspect of the right occipital lobe with cortical malformation (black arrow). (b) T2-weighted axial images showing subependymal heterotopia (white arrow). (c) Sagittal PD-weighted showing flow-voids (black arrow) and (d) Axial FLAIR images showing the subependymal heterotopia (white arrow).
Arterial anomalies along with prominent draining veins have also been described 3 . Abe et al described a case of cortical dysplasia associated with a dilated and ectatic arterial vascular network 3 . There was no early venous drainage in their case; however a large superficial vein was present, draining from the region of the dysplastic cortex. These anomalies did not appear to be arteriovenous shunts or fistulas and the authors suggested the possibility of a vascular reaction to prenatal infection or direct damage to the arterial media resulting in the dysplasia. Our patient is unique in the sense of presenting only arterial dysplasia with no associated venous anomaly.
Two cases of ectatic cerebral arteries with congenital disorders of cellular migration have been reported 5, 6 . Doran et al described a suspected case of neuronal migrational anomaly along with dolicoectasia of the anterior cerebral arteries in an adolescent. They have suggested congenital or acquired factor for the histological changes in the vessel wall 5 . One case of parietal lipoma associated with cortical dysplasia and abnormal vasculature has been reported by Saatci et al 7 . They showed abnormal arterial vasculature, as well as venous abnormality accompanying the lipoma and the surrounding cortical dysplasia by MR angiography. These lesions are congenital malformations resulting from abnormal persistence and maldifferentiation of the meninx primitiva during the development of the subarachnoid cisterns.
Although most of the cortical dysphasias have been reported with accompanying venous anomaly, we believe that the same possible explanation could be applicable for arterial anomalies as well. The insults for arterial and/or venous anomalies occur in the same embryonic period (4-5 weeks) 2 , and the neuronal migration starts at approximately the second month of gestation. Similar to the generation of metameric syndromes, if a trigger operating in the embryonic period is selective enough it will either affect only arteries or veins. If the insult is less selective it will give slightly overlapping phenotype and may involve both, arteries and veins. An abnormal arterial supply to or an abnormal venous drainage from the growing cortex may result in cortical rearrangements that eventually give rise to various neuronal migration anomalies.
Various vascular, infectious and teratogenic insults have been suspected in cases of cortical dysplasia. Cytomegalovirus infection has been associated with neuronal migrational disorders 4 . In an autopsy report, tortuous leptomeningeal vessels were noted along with an appearance suggestive of glial heterotopia in a 28-week-old fetus with disseminated CMV infection 8 . This suggests that leptomeningeal damage in the embryonic period of neuronal migration could result in dysplastic changes in the arteries along with abnormal arrest of radial migration of neurons.
It is well known that such migration disorders can be associated with Filamin 1 gene mutation and a possible role of the translated protein in cell migration and blood vessel development have been proposed. The phenotype in these cases enjoys wide variability in females and vascular abnormalities are well documented on pathology 9 . We did not have genetic workup done for our patient.
In our case vascular injury secondary to a prenatal insult is a possibility. The other rare possibility of a spontaneously thrombosed arteriovenous malformation can be considered. But there are no signs of arteriovenous shunt in the angiography of our case.
